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In 1947, RrnNHOFF33' undertook the treatment of cirrhosis of the liver by ligation 
of the hepatic artery. Previouslγit was commonly assumed that ligation of this 
vessel would result in liver necrosis and death. Therefore, it is a surprising fact 
when considered from the traditional surgical and ph~·siological commonsense that 
this operation reduced the amount of ascites and improvγed some clinical signs. 
However, ligation of the hepatic arterγin man gives us dangerous impression. 
In 1905, HABERER16' alreadぅァ demonstrated that ligation of the hepatic artery at 
the celiac axis can be accomplished without any fear of liver necrosis, but ligation 
beyond the right gastric or the gastroduodenal arteries may lead to hepatic necrosis 
and death. Thereafter, it ＇γa日 convinced that liver n~crosis after ligation of the 
hepatic artery is invariably followc(l by death. However, in 1949, MARKOWITZ, 
RAPPAPORT & ScoTT23ι25J stated that administration of penicillin prevented liver 
necrosis following the ligation of the hepatic arter~· in a dog. They concluded from 
this work that the hepatic necrosis which developed after ligation of the hepatic 
artery w邸 primarilycaused by the proliferation of anaerobes normally present in 
the liver of dogs. 
On the other hand, GRINDLAY, MANN & BoLLMAN15' stated, although penicilin 
therapy greatly reduces the mortalit：γfollowing the ligation of the hepatic artery, 
administration of antibiotics is not always safe as an ischemic hepatic necrosis may 
occur postoperatively. Moreover, FRASER14' obscn・ed that ・while the antibiotic therapy 
reduces the mortality・ rate after ligation of the hepatic arter:rア from90 % to 35 %, 
both bacterial proliferation and re（トicedarterial blood supply are important factors 
in causing hepatic necrosis and death followinι・ the hepatic artery・ ligation. 
Xow, whether survival or not after ligation of the hepatic artery・ even if 
antibiotics was administered in human remains undetermined. Whether such anaerobes 
regularly・ exist in human liver tissu2 can hardly' be settled I℃t. 
TucHIYA, in our laboratory, constricted the hepatic vein under the diaphragm 
and produced a state similar to liγer cirrhosis in dogs and ligated their hepatic 
artery. As a result of his work, hこstated that the hepatic necrosis after ligation 
of the hepatic artery' in dogs with ascites is hard to occur as compared with those 
having no ascites. 
HosoNo in our laborator.¥・ reported the in日uenceof the portal circulating blod 
volume 1≫・ ligation of' the hepatic artery・ in ascitic dogs. 
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The purpose of this research was to stud~’ the e百ectof interruption of the 
arterial flow旬 the liver and on the mechanism of necrosis of目 the liver in a 
normal dog. 
EXPERIMENT AL METHOD 
Experiments were carried out on healthy normal dogs weighing 8 to 14 kg and 
were operated upon aseptically under intravenous isomital sodium anesthesia. 
EXPERIMENT I 
ANATOMICAL, ROENTOGENOLOGICAL STUDIES OF THE 
EXTRAHEPA TIC ARTERY SYSTEM 
In order to understand the influence of hepatic arter~’ ligation on the liver, it 
is necessary to make clear the position of ligation and anatomy of the extrahepatic 
artery. For this purpose, the next experiment was undertaken. 
METHOD 
The abdomen was opened and gross observations of the cxtr叫iepatic artery 
was done along the course of the hepatic artery from the celiac axis. On the other 
hand, the thoracic aorta was ligated com-
pletely about 4 cm above the diaphragm 
and, at the same time, ligation of the abdo-
minalaorta was done directly above the origin 
of the common iliac artery, and then a roen-
togenogram was taken after the injection of 
Lipiodol (5.%, 5 10 cc) through the vinyl 
tube inserted into the abdominal aorta (Fig. 
1). 
RESULT 
It was observed that the extrahepatic 
artery almost showed a uniform course in 
27. healthy dogs. The arterial flow to the 
liver will be interrupted completely when 
ligation was done as shown in Fig. 2 and 3. 
In order to i耐 rupt comr此let
arterial自owto the liver, the common hepatic, 
Fig・. I Method of Roentogenologic Exami・






the right gastric and the gastr吋 uodenalarteries・ must be ligated at the same time. 
Some variations was observed in a few cases. For this reason, its abnormalities 
must be attended to usually at surgery. In this study, variations of the hepatic 
artery were classified into 3 kinds as shown in Fig. L 
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EXPREIMENT I 
EFFECTS OF人NTIBIOTICSON LIGATION OF THE HEP入TIC
人RTERYIN DOGS 
Fig・. 2 Standard Pattern of the Extra-






Fig-. 3 The Sites of Ligation 
of the Hepatic Artery 
・ーl.iヲa十ior
Fig-. 4 Abnormalities of the lk1山ticArtery 
SKe十ι九l SK etc九2
(;. D. A. : Gastroduoclenal Artery 
C. H. A. : Common Hepatic Art. 
SKe十ι九3
R. G. A. : Right Gastric Art. 
This experiment was undertaken to investigate the e町eetof antibiotics on the 
mortality rate after ligation of the hepatic artcη－ 
Except in the cases of accidental death due to over-dosage of narcotic, bleeding 
during the op:.:ration and the unknown cause, the mortality rate was calculated 2 
＼＼℃eks after ligation of the hepatic artcr:-・ as standard. Thirtyeight dogs were used 
and were divided into the following groups. 
METHOD 
The hepatic artery was ligated in al dogs. 
In the first group, no antibiotics was given after the operation. The second 
group received only a single dose of 100,000 units of penicillin intraperitoneally 
immediately after the operation. 
INTERRUPTION OF ARTERIAL FLO羽rTO LIVER ????
The third group received 300,000 units of penicillin intramuscularly. This dosage 
was repeated once a da;; for 9 cla~’日（5 days before and 4 d町’safter the operation). 
The fourth group received l.Og of dihydro-streptomycin intraperitonearly imme-
diately after the operation. 
RESULT 
Of the dogs in the antibiotics treated groups only 8 of the 27 died while al of 
the 11 control dogs died within 48 hours postoperatively. In the dead cases, a 
massive liver necrosis was observed despite antibiotic treatment. The results in this 
group are summarized in Table 1. 
Table 1. Effects of Antibiotics on Ligation of the Hepatic Artery 
Group I Cases I Postoperative Day of Death I Mortality 
~！ ~r1 ; I I ＇~ 11 ~~－ I 11 I 11 10 
N 6 3 
In group I, one died on the 3rd postoperative da~＂ another died on the 10th day’ 
and in the latter perforation in the gall bladder was observed. 
Another 9 dogs died within 2 da~·s after the operation. A massive liver necrosis 
was observed in al these dogs. In group I, 2 dogs died on the 6th cla>" one died 
on the 10th da>" and in the latter perforation in the gall bladder was observed. In 
group II, one died on the 4th day, 2 dogs died on the 7th da>'・ However, no 
perforation in the gall bladder was observed. In group IV, one died on the 3rd 
da~·， another died on the 4th da~· after the operation. 
EXPERIMENT III 
In this experiment, I tried to investigate the e町ectof a single dose of antibiotics 
which was given at later periods after ligation of the hepatic artery. 
METHOD 
Six dogs were divided into 2 groups and the dogs of both group8 received 
100,000 units of penicillin respectively intramuscularly 6 hours (the first group), 
and 15 hours (the second group) after the operation. 
RESULT 
The mortality rate was 40 Yo respectively, and al dogs were living 15 hours 
after ligation of the hepatic artery. 
COMMENT,, 
In a group of dogs which did not receive antibiotics after ligation of the h捌ti~
artcr>・, the mortality rate was remarkabl｝ア di町erent from those which receiv£{1 
antibiotics. Although antibiotic treatment was shown to reduce greatly mortality 
1116 
following ligation of the hepatic artcr:--, I comfirmcd the fact that in a 
dogs which received antibiotics before and after the operation the morta~~oup of 
did not difTcr from that of the clogs receiving a single dose of 100,00Q u ~'. rate 
penicillin. Furthermore, it became evident that all dogs could maintain their111:s of 
about 15 hours after ligation fo the hepatic artcr:-·. This result may show th liver~ 
that dogs could tolerate ischmia and anoxia in the liver within 15 hourse fact 
ligation of the hepatic artery; moreover, it must \Jc considered that the necro ~fte1· 
the liver clcvclopccl rapid!>· after 15 hours postopcrativcl>· from the fact th sis of 
clogs died at the average of 27 hours after ligation of the hepatic artery w~~ the 
antibiotics. 1 llo 
EXPERIMENT IV 
STUDIES 0;..J THE COLLATERAL ARTERIAL CIRCURATION OF 
THE LIVER AFTER LIGATION OF TIIE IIEP A TIC ARTERY 
Of great importance is the question of why the clogs survive after penicilJ· 
has been discontinued. Someone doubt that a sulllcicnt number of arterial collater~1 
have developed in the vcr>· short period of time. On the other hand, others believ: 
that it is entire!~· a matter of rapid development of collateral arterial blood supply. 
METHOD 
In order to determine the presence or absence of the collateral arterial circulation 
to the liver, 8 living clogs and 6 dead ones after hepatic artcr~· ligation (with or 
without administration of antibiotics) were used. The stud~· was carried out with 
the same method as shown in Fig. 1 using Lipioclol. 
Fig-. 5 
No collateral arterial vessels other than the hepatic artery was 
demostrated within 2 weeks after the hepatic artery ligation. 
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RESULT 
As a result of this work, an~’ arterial vessels other than the hepatic artery 
could not be found in al animals within 2 weeks after the operation; M 
a group of dogs that survived the operation no arterial collateral circulation was 
found to account i目ortheir survival (F、ig.5). 
EXPERIMENT V 
EFFECTS OF THE CHOLECYSTECTOMY ON LIGATION 
OF THE HEP A TIC ARTERY 
MARKOWITZ, RAPPAPORT & SCOTT have stated that about 35:% of the dogs subjected 
to ligation of the hepatic artery die but half of these fatalities are due to bile 
peritonitis from rupture of the gall bladder. 
JEFFERSON & PoPPER18'19J concluded that survival of animals with or without 
antibiotics could be explained b~· the presence of collateral arterial circulation to the 
liver. They mentioned a concurrent cholecystectomy at the time of ligation of the 
hepatic arter:yァ addsconsiderably to the mortality, largely by abolishing the filamen-
tous arterial supply along the common bile duct. 
As massi"'.e liver necrosis was found in the dog regardless of the presence or 
not of bile peritonitis due to perforation of the gall bladder, it can not determine 
easily that the immediate cause of death following ligation of the hepatic artery be 
due to liver necrosis or bile peritonitis. 
METHOD 
Seven dogs were divided into 2 groups. 
Of al the dogs in each group, the hepatic arte1・y was ligated without using 
antibiotics. 
Group I : Cholecystectomy wぉ accomplishedat the回metime in the 4 dogs. 
Group I : The gall bladder was not removed from the other 3 dogs. 
RESULT 
Any essential di庁erencebetween the two groups was not found. The gall bladder, 
however, contains a lot of bacterium. It is assumed that it damages the liver of 
the dog after ligation of the hepatic artery. I think it preferable that in addition 
to ligation of the hepatic artery, cholecystectomy should be performed simultaneously 
(Table 2). 
EXPERIMENT VI 
EFFECTS ON THE I'.¥'TRA司INTESTINALSUPPLY OF OXYGEN 
FOLLOWING LIG人TIONOF THE HEPλTIC ARTERY 
The parenchym of the liver are very sensitiYc to lack of oxygen. JEFFERSON & 
POPPER18•19J conclude as follm＼’s; namely, the dog will sm・yi¥・e without the hepatic 
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Table 2. Ligation of the Hepatic Artery with or without Cholecystectomy 
Dog ¥fo・ Cholecystectomy Findings of Li、er Length of Survival 
95 yes Li,・er Necrosis 38 hours 
96 yes Liver Necrosis 20 
97 yes Liver Necrosis 40 
98 yes Liver ='Jerosis 36 
9 no Liver :¥'erosis 20 
10 no Live1・Necrosis 60 
102 no Linr Necrosis 24 
artery and its collateral if, in addition to the intact hepatic branches of the phrenic 
arteries, a normal portal blood flow is present because the liver al wa~·s g巴tssome 
ox>・gen from these both, but the portal blood alone or the phrenic arteries alone 
seemed to be insufficient to prevent fatal liver necrosis. The liver necrosis may be 
protected if oxygen was gi＼官las rapidly as possible by some means after ligation 
of the hepatic artery. To ascertain this possibility, next experiment was undertaken. 
METHOD 
The abdomen was opened. The vinyl tube w部 insertedinto the small bowel at 
20 ・cm anal from the TREIZ’s band. The intra寸ntestinalsu1〕plγofoxygen was given 
through the vinyl tube immecliatel＞’ after ligation of the hepatic artery. 
Ox>・gen was given from 50 to 60 cc per minute. No antibiotics was usecしbut
chlorpromazine was used intramuscularb・ in order to keep up sleeping during the 
experiment. 
RESULT 
All the 14【logsdied. The average time of survival was 40 hours. A massi¥℃ 
liver necrosis was observed in al animals. Ox>・gen supply was continued for 18 
hours after the operation without showing any distension of the abdomen. Considering 
from the fact that when the clog 【lied,its abdomen extended extremely, it may be 
assumed that the ox：.’gen supplied was ¥vell absorbed in the intestines. It became 
clear that even if the amount of OX＞広enin portal blood was increased H’ intra-
intestinal infusion of oxyピenit could not protect necrosis of the liver due to ligation 
of the hepatic artc1下・ Therefore, the mechanism by which ligation of the hepatic 
artery causes death could not be explained h>・ the lack of oxγgen in the liver. 
EXPERil¥IENT VII 
STUDIES ON THE TERM (HOURS) OF EFFICIENCY 
OF PENICILLIN RETAINED IN" THE LIVER 
HoFFMAN and UNGAR sh<m℃d that 100,000 units of penicillin disappeared from 
the plasma in 3 hours.λs stated above, I disclosed the fact that the same units 
of penicillin given immediately after ligation of the hepatic artery could prevent the 
experimental dogs from the development ol liver necrosis. 
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I tried to make it sure how long 100,000 units of penicillin could displa~’ its 
e町田tivenessin the liver when given intra-abdominally or intramuscularly. 
METHOD 
The bacillus subtilis and ordinary agar medium were used in this experiment. 
Ligation of the hepatic artery was performed in 6 dogs, and a segment of the 
liver (2.0g) was removed at intervals of 3,5 and 8 hours respectively after the 
operation, and i臼 segmentwas placed in the centre in ordinary agar medium mixed 
with bacillus subtilis. Six dogs were divided into 2 groups. 
Group I : Three dogs were administered 100,000 units of penicillin into the 
abdominal cavit~·. 
Group I : Another 3 dogs were given same units of penicillin intramuscular！~· . 
Inhibition of growth of bacillus subtilis by penicillin was observed. 
RESULT 
The width of so-called inhibiting ring was examined. As shown in Table 3, 
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the inhibiting action of growth of bacillus subtilis by penicillin was observed during 
about 8 hours after its administration showing its maximum e仔ectat the 5th 
hours. 
Therefore, it may be assumed that 100,000 units of penicillin given immediately 
after ligation of the hepatic artery was retained in the liver during 8 hours and 
displayed its antibiotic e百ects.
EXPERIMENT VIII 
THE GROSS FINDINGS OF THE LIVER AFTER 
LIGATION OF THE HEPATIC ARTERY 
The congestion-like state of the liver following ligation of the hepatic artery 
attracted m~· attention. When the liver was observed grossly in the order of hours, 
it turn凶 darkred in general and vcr~’ small, densely located congestion speckles 
began to appear from 10 to 30 minutes after ligation of the hepatic artcrγ. After 
the lapse of time these congestion sp民klcs gradually melted witl1 each other and 
appeared in the left, middle and quadrate lobes of the liver as localized congestion 
町田s4 hours after this operation. After that the out-line of the congestive areas 
became more clearly and this 日Latecontinued for about 18 or 20 hours. 
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Fig・. 6 The Favorilc Sites of the Necrosis and the Congestion of the LiYcr after 
Ligation of the Hepatic Artery 
6Tall Blad d巳Y
Anterior Surface of the Liver Posterior Surface of the Li,・cr 
The congestive area recognized almost at the same position where necrosis of 
the liver was usually developed, perhaps, the latter might have occurred on the 
basis of the former (Fig. 6). In the case of the sc1rvival (antibiotics was given), 
these congestive proc山日 ofthe liver showed almost the similar progress as described 
above during 18 hour日 aftersurger:., but this congestion disapp凶 redalmost entirely 
22 hours after the ligation. It was assumed that the congestion is the result of 
disturbance of intrahepatic portal circulation due to ligation of the hepatic arter:.・ 
and if penicillin is given, this disturbance may turn out to be a reversible phenome-
non. These gross observations are sketched in Fig. 7. 
Fig-. 7 :¥Iacroscopic Obsenations of the Liver after Li且・ationof the Hepatic Artery 
4町
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INTERMITTENT INTERRUPTION OF .¥RTERL¥L FLOW TO THE LIVER 
Regardless of the presence or absence of antibiotic therap:.・. the congestion 01 
the liver was observed in the dog that subjected to ligation of the hepatic artery. 
If such temporal''>' congestion could be removed b:,・ some mじansat al, necrosis of the 
lh・c1・wouldnotυ仁cur. Under lh出じ con日idera tiυ1, 1L・xt experiment ¥Yas undcrlakcn. 
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METHOD 
Interruption of artc1匂！日owto the liver m’as performed intermittently・
In a・ series of 17 dogs, the common hepatic artcr:: was interrupted intermittentl）ア
immediately after the gastroudodenal and the I匂htgastric arteries we1℃ ligated 
permanently. 
Table 4. Intermittent Interruption of the Hepatic Artery 
First Group Second Group 
Interruption Release Interruption Release 
30 minutes 30 seconds 15 minutes 30 seconds 
30 min. 30 sec. 15 min. 30 sec. 
60 min. I 30 sec. I I I This procedure was repeated 8 times within 
Permanent Ligation I 2 hours and then ligated permanently. 
In the first group as shown in Table 4, the interruption was performed inter-
mittently・ allowing a thirt:・: second release three times during 2 hours and then the 
commonηhepatic arter，＼ア wasligated permanently. In the second group, the 15 
minutes’interruption followed by 30 seconds' release was repeated、 8times within 2 
hours and then the common hepatic arter>・ was ligated permanently. 
RESULT 
The result in this experiment are summarized in Table 5. There wa日a50% 
Table 5. Results of Intermittent Interruption of the Hepatic Artery 
C問日 I Survivals [ Mortality Ra似%）
First Group I 12 I 6 ! 50 
Second Group I 5 I 0 i 10 
survival rate in the first group of dogs which wc1・e operated upon without antibiotic 
administration. Although a larger amount of arterial blood was supplied in the 
second group in comparison with the first one al of the experimental dogs died. 
This di町erencebetween these two groups may indicate that the grade of congestion 
in the latter is much higher than that in the former. 
DISCUSSION 
In order to evaluate the e古田tsof the interruption of arterial fl.ow to the liYer, 
I have done macroscopic or roentogenologic examination of the course of extrahepatic 
artery on numerous health＼ア dogs. As a result, it was made clear that the extra-
hepatic arterv system showed almost uniform course. 
When the common hepatic, the gastroduodenal and the right gastric arteries 
were ligated simultaneously at the position as described previously as shown in Fig. 
3, the arterial flow to the liver w出 almostinterrupted completely and al dogs di吋
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of massive necrosis of the、liverwithin from 1 to 3 cla~ ＇s rx1stoperativel~，・ However,
a number of dog,s survived Iりす penicillin aclministra t ion as l℃ported Jiγ MARKOWITZ, 
RAPPAPORT & ScoTT. They attributed the sunival of clog日 tothe suppression of 
bacterial growth present constantly in the liver Iiγthe antibiotic action of penicilin, 
In studying these experimental results further, MARKOWITZ showed that treatment of 
p巴nicillinneed not be continued longer than a week and thereafter, penicillin was 
not needed for sunival. However, MANN, BoLLMAN & GRINDLAY ha＼℃ asked a 
question；“＼Vh~· do dogs survive after penicillin has been discontinued？” This 
question remains unexplained. Several investigators maintain vaguely that this is 
the result of development of arterial collateral flow to the liver within that period. 
But it must be emphasized that no di町erenceof the death ratio after ligation of 
the hepatic artcr~＇ could be found behveen the case in which 100,000 units of 
penicillin was given on ！~· one time immediate!>・ after the ligation and that in which 
a larger amounts of p:;nicillin was given continuous！~·ト＇cvcral days before and after 
the proceclu1・c. Furthermore, I have not been able to demonstrate the arterial 
collateral flow to the liver within 2 weeks in the dog that died or su1、vivcdafter 
this procedure. Mm℃over, I have confirmed the fact that the inhibiting action of 
100,000 units of penicillin disappears about 8 hours after injection. 
Therefore, I presumed that ischemia and lack of ox>・gen inducing necrosis of the 
liver after ligation of the hepatic arter~＂ In order to ascertain this problem, ox~・gen
m’as supplied into the intestine in order to increase the o叫’genvolume of the portal 
blood. .Although sufficient portal-arterialization was attained川v this procedure, the 
mortality rate did not improve and necrosis of the liver developed as usual. 
On the other hand, I noticed the occurrence of congestive state of the liver after 
ligation of the hepatic arter~－. If this congestion occur, the lack of oxrnen wil 
increase in the liver and the liver will be placed in a environment of oxygen 
deficiency, and then anaerobes present in the lin~r will propagate themselves rapidly 
on the basis of these conεestion about 15 hours after ligation of the hepatic artery. 
Moreover, it was found that this congestion was not demonstrated in the dogs 
survi＼℃d b~γpenicillin therapy. Accordingh・, it is assumed that this congestion is a 
re＇℃rsible phenomenon, and it is suggestive that penicillin depresses the bacterial 
I℃production at the period of portal con宮cstion and penicillin is ・no required more 
when the protal circulation is restored to its normal condition. 
These findings have clirectl：γstressed the importance of the congestion due to 
ligation of the hepatic artery. If this congestion could be removed b~· some means, 
the dog would survive after the operation. Thereupon, intermittent interruption of 
the hepatic arter~ wa日performed. A日aresult, half the dogs could survive. These 
findings showed a new fact that development of necrosis of the li¥・er could be 
avoided I ＞~· recovery of the temporary disturbances of the portal circulation due to 
the intermittent supply of a small amount 川 arterial blood within a short period 
of time. 
B>・ some unknown mechanism, the liver was able to adjust itself to a disturbed 
portal circulation clue to the interruption of the hepatic arterial flow. This 
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mechanism, perhaps, may be explained by some sort if anastomosis between the 
intrahepatic arteries and. portal veins and changes of nature and quantity of the 
hepatic ci:rculation which occurred in the liver due to interruption of the hepatic 
arterial乱owmay be compensated by this complicated vascular connection. 
Up to this time, it was explained that necrosis of the liver occurred due to 
infection of anaerobes as a result of lack of oxygen in the liver following ligation 
of the hepatic arte1下 However,from present experimental result, another important 
factor mm t be induced for the cause of death besides lack of ox~·gen in arterial 
blood per se. The factor m寸lich appeared to play the most important role in the 
immediate cause of death was temporary disturbances of portal circulation due to 
the result of ligation of the hepatic arterγ． 
SUMMARY AND CONCLUSION 
Physiological studies of interruption of arterial flow to the liver were carried 
out in numerous adult dogs. The results obtained in this experiment are as follows. 
1) When the common hepatic, right gastric and gastroduodenal arteries ＇℃re 
ligated simultaneously the interruption of the arterial flow to the liver may be said 
to be almost complete. Within 1 to 3 days al dogs died of a massive liver necrosis 
after this々sortof ligation. 
2) Although penicillin treatment greatly reduced the mortality rate from 100 
労 to30ルinthe dogs which received a large doses of penicillin both before and 
after ligation of the hepatic artery, the mortalitJア ratewas not remarkably different 
from that of the dogs receiving onlyア 100,000units of penicillin. 
3) Inhibiting action of anaerobes existing in the liver b~’ 100,000 units of 
penicillin continued about 8 hours after given intraperitonealyγor intramuscularly. 
4) While a disturbance of the portal circulation (congestion) is always found 
in the liver after interruption of the hepatic arter>-, this findings is never recognized 
in survived dogs treated with penicillin suggesting that the disturbance of the portal 
circulation is reversible if penicillin administered. Necrosis of the liver, perhaps, 
wil occur on the basis of this congestion. 
5) Of the penicillin treated dogs only 8 out of 27【liedand in these no arterial 
collateral circulation was found to account for survival. 
6) In order to make up the lack of oxygen in the liver due to interruption 
of the hepatic arter>・, continuous supl>・ by way of the intestinal canal was 
attempted. However, it is not enough to a汀ectthe result obtained by ligation of the 
hepatic artery. 
7) The reason why do dogs survive after penicillin has been discontinued ma）ア
be explained by assuming that penicillin depresses the bacterial proliferation at the 
period of portal congestion and penicillin is required no more when the portal 
circulation is restored to its normal condition. 
8) Half of the dogs could survive by intermittent interruption of the hepatic 
artery. 
9) I believe that the important factor of the occurrence of liver necrosis 
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following-after ligation of th0 hepatic arter~－. is not clue to the lack of oxyger 
supply b:< means of the arterial ciruclatirm, but due to a temporal＇＞’ disturbance o: 
the portal circulation induced by the ligation of the hepatic arte1下・
I wish to thank Prof. Dr. CmsATO ARAKI and Assist. Prof. Dr. Icmo HON.JO for their guidance 
during the period of my research ¥¥'Ork. 
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殖をネ寸であろう事は想像にl川くない しかも P.c. 
投与により生存し得た犬の肝臓にか、る ~illl斑の存在
を発見し得ぬ事実は，この門派性笹J(lは可逆的の現象
と解釈せざるを得ない． P. c.投与はこの門脈性撃血
の時期に発生せんとする細菌繁殖を抑制するものであ
りp 門Mt血行が暫時にして正常化すると共にその必要
も認められなくなるものと解釈される．
胃十二指腸動脈並に右胃動脈を紡紫切断した後，総
肝動脈の血流を 2時間内に’3回に亘りj止断と解放を反
覆し，最後に永久的にこれを結穀切断した処，何等の
抗生物質を投与せずとも実験犬の約半数を救命し i"
た． この事実も，か〉る操作により肝動脈は遮断され
ても，随伴する一時的門脈血行障害が防止され得たた
めと理解される．一方p 肝動脈遮断犬に対して酸素注
防法により門脈の動脈化は一応その目的を達し得たが
肝動脈遮断後の死亡率には何等の影響を与える事l土出
来なかった．即ち，肝動脈遮断後の肝壊死発生の重大
因子はp 肝動脈遮断による動脈中の酸素補給不能自体
によるのではなし実に上述の肝動脈遮断により惹起
される一時的門脈循環障害に基因するものと信ずる．
